Inhibition of mitochondrial substrate anion translocators by a synthetic amphipathic polyanion.
A synthetic polyanion (a copolymer of methacrylate, maleate, and styrene in 1:2:3 proportion with an average molecular weight of 10,000 dalton) inhibits the tricarboxylate, oxoglutarate, dicarboxylate, and adenine nucleotide translocators of rat liver mitochondria. The activity versus inhibitor concentration curves are sigmoidal. The inhibition of the oxoglutarate and tricarboxylate translocators by the polyanion is competitive, while that of the adenine nucleotide translocator is of mixed-type. The K1 values of the polyanion are the following: for oxoglutarate translocator 4.0 microM, tricarboxylate translocator 1.2 microM, and adenine nucleotide translocator 1.3 microM with ADP and 0.9 microM with ATP. It is suggested that the polyanion acts primarily by increasing the negative charge of the inner membrane at the outer surface, and the sensitivity of the translocators toward the polyanion depends on the number of negative charges of their substrates.